Heterologous expression and characterization of α-L-arabinofuranosidase 4 from Penicillium purpurogenum and comparison with the other isoenzymes produced by the fungus.
Penicillium purpurogenum secretes at least four arabinofuranosidases. In this work, the gene of α-L-arabinofuranosidase 4 (ABF4) has been sequenced and expressed in Pichia pastoris. The gene is 1521 pb long, has no introns and codes for a protein of 506 amino acid residues including a signal peptide of 26 residues. Mature protein has a calculated molecular mass of 55.4 kDa, shows 77% identity with α-L-arabinofuranosidase 1 from P. purpurogenum and belongs to family 54 of the glycosyl hydrolases. Purified enzyme has a molecular mass near 68 kDa, is active on p-nitrophenyl α-L-arabinofuranoside and p-nitrophenyl-β-D-galactofuranoside, and follows Michaelis-Menten kinetics with KM of 1.58 ± 0.13 mM and 5.3 ± 1.18 mM, respectively. The pH optimum is 4.6 and optimal temperature is 50 °C. The enzyme is active on sugar beet arabinan and wheat flour arabinoxylan but does not act on short arabinooligosaccharides or debranched arabinan. It shows synergistic effect on arabinose liberation from wheat arabinoxylan when combined with endoxylanase from P. purpurogenum. The properties of ABF4 have been compared with those of the other arabinofuranosidases produced by the fungus. P. purpurogenum is the first fungus possessing four biochemically characterized arabinofuranosidases. The availability of four different ABFs may be valuable for biotechnological applications.